from healthy living trees. The tests have demonstrated that the timber of sifver fir has proved to be stronger than the spruce, which is also the case, in some parts, with the European species of these genera. Apart from its scientific aspects, the bulletin has both a commercial and Empire value owing to the deductions derivable from the tests.
The two principal causes which have led to complaints, both from the match manufacturer and others, and to the restricted use of these two conifers in India, are the prevalence of knots and the lack of durability of these timbers. The comparison has usually been made with some of India's most valuable timbers, such as deodar, teak, Xylia dolabrijormis. and so forth. A similar comparison in Europe would be to contrast silver fir and spruce with oak. The tests have shown that the Himalayan spruce and silver fil' are at least as durable as and stronger than the corresponding species of Europe and America. The investigations carried out were made on similar lines and are stl'ictly comparable with the results obtained in the Forest Products Laboratories both in Canada and the United States. The Himalayan silver fir has been proved to be stronger than Sitka spruce (Picea sitchensis ), the accepted conifer for use in aeroplane construction. It is held that the Himalayan species are not more knotty than the spruces and firs of other parts of the world, with the exception of the Sitka spruce. The tests have shown that the silver fir is less knotty than the spruce in the Himalaya, and a case appears to have been made out for a careful survey of the denser older forests of the former species with the view of the possibility of being able to furnish aeroplane material.
It is a common British failing to suppose that the foreigner has a better article than can be obtained in the Empire, so this careful piece of research work deserves to be widely known. For the time is assuredly approaching when the silver fir and spruce belt of the western Himalaya will furnish its quota to as.:ist the rapidly dwindling soft-wood supplies of the globe.
The Influence of Impurities on Copper.
T HE work that Prof. D. Hanson and his co-workers have been carrying out on the effect of various impurities on copper of the highest degree of purity is extended in two papers read recently before the Institute of Metals. The first of these, in collaboration with Miss G. W. Ford, deals with the influence of bismuth, the solubility of which in solid copper is less than 0·002 per cent. Small amounts of this element adversely affect the rolling properties of copper, particularly hot-rolling, and the limiting percentage for this process appears to be less than 0·01 per cent. In cold-rolling, the material fractured when more than about 0·05 per cent. of bismuth was present. Even with smaller amounts the effect is bad, especially where the degree of cold-work is great. The effects of this impurity on the electrical conductivity and tensile strength are small.
The second paper, carried out in collaboration with C. B. Marryat, deals with the influence of arsenic, alone and together with oxygen. Copper containing up to 1 per cent. of arsenic alone is very difficult to produce as completely sound castings, but the presence of a little oxygen greatly improves the casting properties. The copper-arsenic alloys are, however, exceedingly ductile and can be worked, both hot and cold, to almost any desired extent. Arsenic alone has but a small hardening effect on pure copper, the No. 3002, VoL. 119] Brinell hardness of which, in the annealed state, is almost constant, nor is the ductility greatly affected. In the case of cold-worked metal the arsenic does definitely increase the hardness. The ratio of the fatigue range to the tensile strength of arsenical copper is relatively high, about 0·9; higher, that is, than in copper containing oxygen or iron. The effect of the element on the electrical conductivity is profound, being much greater than that of either of the two latter metals. It reduces the size of the crystals in the castings, but has no appreciable effect on the structure of worked and annealed copper. The solubility of arsenic in solid copper is about 7·25 per cent., a figure which alters little with temperature.
The simultaneous presence of arsenic and oxygen leads to the following effects. The presence of arsenk reduces the deleterious effects of oxygen on the coldworking properties of copper. As the ratio of arsenic to oxygen is raised the cast bars become more ductile, but, unless this ratio is high, the metal is in an overrolled condition and for severe cold-work the arsenic must exceed ten times the content of oxygen, and a much higher ratio than this is still quite satisfactory. The necessary ratio of these two impurities depends on the amount of cold-work to be done ; the greater the amount of cold-working, the greater is the amount of arsenic required. Hot rolling of the copper con-taining both elements can be done without difficulty.
The mechanical tests differ little from those given by arsenic without oxygen, and the same applies to the electrical resistivity. The oxygen, which occurs in pure copper as cuprous oxide, combines, when more than 1 per cent. of arsenic is present. to form a slaty-grey compound which is a reaction product of cuprous oxide and arsenic. The softening temperature of copper is raised by arsenic whether oxygen is present or not. Arsenic is without effect on the tendency of copper to become brittle through heating in hydrogen.
F. C. T.
University and Educational Intelligence. 30) . No tickets will be necessary. The Armourers and Brasiers' Company has founded senior industrial bursaries of £170 per annum and junior industrial bursaries of £50 per annum, the former to assist young men who have obtained honours at the final examination at the University of London for the degree of B.Sc. (Eng.), (mining) or (metallurgy), to enable them to prosecute further studies, and the latter to enable youths who have shown promise in their preliminary studies in subjects relating to engineering or metallurgy to continue those studies.
No. 3002, VoL 119] Calendar of Discovery and Invention.
May 16, I888.-1Vhereas in the phonograph Edison made his sound records by causing the engraving tool to rise and fall, Emile Berliner in his gramophone employed a tool moving from side to side in a spiral groove cut in a disc. Berliner's original gramophone was first publicly exhibited in the Franklin Institute, on May 16, 1888, and it is now in the National Museum, Washington, D.C.
May 17, 1823.-Jacob Perkins was one of the pioneers of the use of high-pressure steam in engines, and he was also the first to put into practice heating by steam, the British patent for which is dated May 17, 1823.
May 18, 1825.-In the minutes of the Royal Society of Arts for May 18, 1825, is a report on Sturgeon's apparatus for exhibiting the principles of electromagnetism. It was then resolved to award Sturgeon the Silver Medal and thirty guineas on condition of his leaving a complete apparatus and description thereof with the Society for the use of the public and relinquishing all pretensions to a patent. Included in this apparatus was the first electro-magnet, a horse shoe of soft iron made from a round bar about t in.
in diameter wound over with about eighteen turns of copper wire. Though this historic gift has been lost, the transactions of the Society contain an illustration of it, and by means of this Prof. Cet evenement repand dans mon arne une satisfaction dont je n'ai pas joui depuis longtemps, et je suis sur que mon estornac s'en ressentira."
May 19, 1919.-The first to attempt the direct flight from America to Europe for the £10,000 prize offered bv Lord N orthcliffe were Hawker and Grieve, who on May 19, 1919, set out from St. Johns, Newfoundland, in a Sopwith biplane driven by a Rolls-Royce engine. They had flown about llOO miles in 14! hours when the cooling water arrangements of the engine failed. It being impossible to complete the journey, search was made for a ship and the aeroplane brought down in the water close to her, both pilots being rescued and brought to England.
May 20, 1859.-Through information regarding the work of James Young on the distillation of oil, efforts were made to bore for oil in the United States. The first, however, to sink such a well, and thus become the founder of the great petroleum industry of America, was Colonel Drake, who on May 20, 1859, with four companions, began drilling in the woods of Pennsylvania, and after three months' strenuous work obtained oil from the rock on Aug. 27, 1859, for the first time.
May 21, 1797.-" Wherever the steam-mill resounds with the hum of industry, whether grinding flour on his native Schuylkill or cutting logs in Oregon, there do you find a monument to the memory of Oliver Evans." This tribute recalls the inventor who worked out the modem system of flour milling and was one of the first to use high-pressure steam. Among his patents was that of May 21, 1797, for a steamdriven carriage. He afterwards made a crude steamdriven vehicle and also a steam dredger. E. C. S.
